CLI PPEDIMAGE= JP407222376A 
PAT-NO: JP4 0 72 22 3 7 6A 

DOCUMENT- IDENTIFIER: JP 07222376 A 

TITLE: OUTPUT CURRENT CONTROLLER FOR GENERATOR IN VEHICLE 

PUBN-DATE: August 18, 1995 

INVENTOR- INFORMATION : 
NAME 

MARUYAMA , TOSHINORI 
MAEHARA, FUYUKI 
KANAZAWA , WAKAKO 

ASS IGNEE- INFORMATION : 
NAME 

NIPPONDENSO CO LTD 

APPL-NO: JPO 60 10 55 7 
APPL-DATE: February 1, 1994 

INT-CL__(IPC) : H02J007/24; HO2P0O9/3O 

ABSTRACT: 

PURPOSE: To provide an output current controller for the 
generator in a vehicle 

in which the deficiency of battery charging current can be 
restricted by 

restricting the duty factor at the time of starting an 
engine and relaxing the 

restriction of duty factor during rotation of the engine. 

CONSTITUTION: Upon application of an IG voltage, a 
generating voltage 

regulating means 28 turns a switch 34 ON/OFF based on the 
battery voltage thus 

feeding or interrupting the exciting current. At the 
rising time of generated 

voltage, a duty factor limiting means 29 limits the duty 
factor of the switch 

34 to restrain power generation. Means 15 for relaxing the 
restriction of duty 

factor detects the rising rate of generated voltage after 
application of IG 

voltage and when the rising rate is high, a decision is 
made that the 


COUNTRY 
N/A 


restriction can be relaxed thus relaxing the restriction. 
When the rising rate 

is low, the engine is starting and thereby the restriction 
is not relaxed. 


COPYRIGHT: (C) 1995, JPO 


Searching .PAJ 


http://www1jpdljpo.go.jp/PA1/result/detail/main/wAAAa13197DA407222376P1 


PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 07-222376 
(43)Date of publication of application : 18.08.1995 


(51)Int.CL H02J 7/24 

H02P 9/30 


(21) Application number : 06-010557 

(22) Date of filing : 01.02.1994 


(7 1 ) Applicant : NIPPONDENSO CO LTD 

(72) Inventor : MARUYAMA TOSHINORI 

MAEHARA FUYUKI 
KANAZAWA WAKAKO 


(54) OUTPUT CURRENT CONTROLLER FOR GENERATOR IN VEHICLE 

(57)Abstract: 

PURPOSE: To provide an output current controller for the generator in a vehicle in 
which the deficiency of battery charging current can be restricted by restricting the 
duty factor at the time of starting an engine and relaxing the restriction of duty factor 
during rotation of the engine. 

CONSTITUTION: Upon application of an IG voltage, a generating voltage 
regulating means 28 turns a switch 34 ON/OFF based on the battery voltage thus 
feeding or interrupting the exciting current. At the rising time of generated voltage, a 
duty factor limiting means 29 limits the duty factor of the switch 34 to restrain power 
generation. Means 15 for relaxing the restriction of duty factor detects the rising rate 
of generated voltage after application of IG voltage and when the rising rate is high, a 
decision is made that the restriction can be relaxed thus relaxing the restriction. When 
the rising rate is low, the engine is starting and thereby the restriction is not relaxed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the output current control unit of the generator for vehicles. 
[0002] 

[Prior art] the publication-number 173324 [ three to ] official report will indicate carrying out the predetermined time limit of 
the rate of a conduction of an exciting-current control switch, suppressing power generation, and increasing the rate of a 
conduction gradually to a required value after that, if power generation is detected namely,, if it detects that the power 
generation voltage rose to predetermined level after impression of IG voltage in the output current control unit (it is also 
called a regulator) of the generator for vehicles 
[0003] 

[Object of the Invention] However, since predetermined carried out time enforcement of the above-mentioned rate limit of a 
conduction after the power generation detection irrespective of the engine status, in spite of the status which is unnecessary, 
the above-mentioned conventional formula maintained the rate limit of a conduction, and had the fault that battery capacity 
fell. 

[0004] For example, when planning the acceleration disposition top of a vehicle by mitigation of an engine load during a 
vehicle run, only a required short period of time may intercept IG voltage to a regulator during engine rotation or a vehicle 
run, and IG voltage may be re-impressed to a regulator after that. Moreover, IG voltage may fall temporarily by the ripple of a 
power generation voltage etc. and in such a case, since IG voltage falls at once and a power generation voltage rises after that, 
the above-mentioned rate limit (power generation suppression) of a conduction should do only predetermined time after that 
in the above-mentioned conventional formula - there was fault that battery capacity fell 

[0005] Moreover, at the time of a temporary fall of these power generation voltages, the charge warning lamp lit up for a long 
time, and there was fault of being troublesome. Moreover, when IG voltage was impressed to a regulator during rotation of a 
generator, the output state of a generator was inspected and it worked, the above-mentioned rate limit of a conduction, i.e., 
power generation suppression, there was also fault that check time became long, 

[0006] While this invention is made in view of the above-mentioned trouble and the rate limit of a conduction is carried out at 
the time of engine starting, it sets it as the first purpose to suppress the rate limit of a conduction and to offer the output 
current control unit of the generator for vehicles which can inhibit shortage of the battery charging current at the time of 
engine rotation. Moreover, it sets it as the second purpose to offer the output current control unit of the generator for vehicles 
which can prevent that the rate limit of a conduction described above at the time of the re-elevation after depression of the 
temporary power generation voltage under engine rotation operates, and the battery charging current runs short. 
[0007] Moreover, it sets it as the third purpose to offer the output current control unit of the generator for vehicles which can 
shorten lighting of the charge warning lamp at the time of a fall of the temporary power generation voltage under engine 
rotation. Furthermore, it sets it as the fourth purpose to offer the output current control unit of the generator for vehicles which 
can avoid extension of the check time by the rate limit of a conduction at the time of a check of the power generation status 
under rotation of a generator. 
[0008] 

[The means for solving a technical problem] From the battery charged with the generator for vehicles driven with an engine, 
while IG voltage is impressed as supply voltage through an ignition switch, invention described in the claim 1 A power 
generation voltage adjustment means to adjust the excitation status of the aforementioned generator for vehicles based on the 
thermodynamic function about the terminal voltage of the aforementioned battery, In the output current control unit of the 
generator for vehicles equipped with a power generation limit means to restrict the amount of excitation of the aforementioned 
generator for vehicles at the time of the power generation voltage standup of the aforementioned generator for vehicles, and to 
suppress power generation It is characterized by having an amount adjustment means of suppression to detect the speed at 
which the aforementioned power generation voltage starts, and to change the amount of suppression of the aforementioned 
power generation according to the detected rate of rise after IG voltage impressing [ aforementioned ] to the aforementioned 
power generation voltage adjustment means. 

[0009] In what described invention described in the claim 2 in the claim 1, the aforementioned amount adjustment means of 
suppression is characterized by detecting the aforementioned rate of rise from the aforementioned IG voltage impression point 
in time based on the aforementioned power generation voltage after predetermined time progress. It is characterized by 
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invention described in the claim 3 detecting the rate of rise based on time until it sets to what was described in the claim 1 and 
it reaches a value predetermined [ means / amount adjustment / aforementioned / of suppression ] in IG voltage impression 
point in time to a power generation voltage. 

[0010] Invention described in the claim 4 has the aforementioned predetermined value higher than the power generation 
voltage at the time of a cranking in what was described in the claim 1 , and it is characterized by being set up lower than the 
power generation voltage at the time of an idle. In what described invention described in the claim 5 in the claim 1, the 
aforementioned amount adjustment means of suppression is characterized by canceling a limit of power gGiieratioti by the 
power generation limit means. 

[001 1] A power generation detection means to turn on a charge warning lamp in what described invention described in the 
claim 6 in the claim 1 when the aforementioned power generation voltage becomes under a power generation detection 
threshold voltage after IG voltage impression, The aforementioned power generation detection threshold voltage is set as a 
parvus value until predetermined carries out power generation detection-time progress from IG voltage impression, and after 
the aforementioned power generation detection-time progress is characterized by having a threshold change means to set the 
aforementioned power generation detection threshold voltage as a large value. 

[0012] Invention described in the claim 7 is characterized by corresponding to the rate of a conduction of a switch means by 
which the excitation status of a generator is intermittent in the exciting current of a generator in what was described in the 
claim 1 . Hereafter, the vocabulary relevant to this invention is explained. The terminal voltage of a battery is sufficient as the 
thermodynamic function (only henceforth battery voltage) about the terminal voltage of a battery, and the thermodynamic 
function interlocked with it is sufficient as it. 

[0013] The rectification voltage besides the output terminal voltage of a generator is sufficient as a power generation voltage, 
or the terminal voltage of the battery with which this rectification voltage is impressed is sufficient as it. In what is 
intermittent in an exciting current with a switch means, suppression of power generation means restricting the rate of a 
conduction to a parvus value rather than the rate of a conduction outputted to a switch, in order to obtain the amount of power 
generation to which it is less than at least 100% of a value, and a power generation voltage adjustment means should make the 
rate of a conduction of a switch means output based on the thermodynamic function about battery terminal voltage. 
[0014] When a detection of the rate of rise of a power generation voltage impresses IG voltage to a regulator, time until a 
power generation voltage reaches a predetermined value from the time (the time of impressing IG voltage to a regulator is 
sufficient) of having a fixed relation can distinguish by the comparator etc. whether it is below predetermined time, and also 
the augend within the predetermined time of a power generation voltage may distinguish with a comparator etc. whether it is 
beyond a predetermined value. Furthermore, since it depends greatly at the cranking time of a starter, the rate of rise of a 
power generation voltage can also detect the rate of rise of a power generation voltage by distinguishing whether the 
parameter relevant to the cranking time of a starter exceeds predetermined level. For example, since battery voltage or IG 
voltage falls, it can distinguish whether the rate of rise of a power generation voltage is quick or late by time until battery 
voltage or IG voltage becomes below predetermined level and exceeds predetermined level after that, namely, the inside of 
the cranking of a starter can distinguish the time of engine starting and engine rotation. 

[0015] At the time of the cranking of an engine, the time of the status which the engine is driving by the starter is said. It is 
defined as adjustment of the amount of suppression as a thing including both of halt of relief of the amount of suppression, 
and suppression. Moreover, the amount of suppression may be suppression time. In one mode, if the rate of rise of a power 
generation Voltage is comparatively slow, the amount of suppression will be reduced, and as long as it is comparatively quick, 
you may increase the amount of suppression. 

[0016] IG voltage says the voltage impressed to the output current control unit of the generator for vehicles from a battery 
through an ignition switch. Impression of IG voltage includes the case where it becomes more than predetermined level again, 
after IG voltage falls below to predetermined level. 
[0017] 

[An operation and an effect of the invention] A power generation voltage adjustment means performs excitation based on 
battery voltage after impression of IG voltage. A power generation limit means restricts the amount of excitation at the time of 
a power generation voltage standup, suppresses power generation, thereby, mitigates the engine load under engine starting 
(henceforth the time of engine starting), and improves, the standup property, i.e., starting characteristic, of an engine speed. If 
it does in this way, the engine starting characteristic at the time of chill will be improved especially notably. 
[0018] Furthermore, in this invention, the rate of rise of the power generation voltage after IG voltage impression is detected, 
when a standup is quick, it is at the engine rotation time, and it judges with it being possible to reduce the amount of power 
generation suppression (mitigation of an engine load), and the subsequent amount of suppression is reduced. On the other 
hand, when a standup is late, it is at the engine starting time, and it judges with it being necessary to make the engine starting 
characteristic good, and a reduction of the amount of suppression is not performed. 

[0019] The following effects will be done so if it does in this way. First, since enhancement in an engine startability can be 
realized and the good amount of power generation can be secured at the time of engine rotation, the shortage of battery charge 
can be suppressed, a fall of the endurance of a battery can be suppressed, and a fall of battery terminal voltage can be 
suppressed. Moreover, since the amount of suppression is reduced and the standup of a power generation voltage becomes 
quick when cutoff of IG voltage and re-impression are performed to a regulator during rotation of a generator and it inspects 
the output state of a generator, check time can also be shortened. 

[0020] In invention described in the claim 2, based on the power generation voltage after predetermined time progress, it 
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stands at the IG voltage impression time to a power generation voltage adjustment means, a top detects a speed, and invention 
described in the claim 3 detects the rate of rise based on the time of **** when a power generation voltage starts to a 
predetermined value. Such a detection formula is trustworthy and has the advantage which is easy to constitute a circuit. 
Usually, if IG voltage is impressed to a regulator during generator rotation (under engine rotation), a power generation 
voltage will be the time of about 150 or less msecs, and will start to a battery voltage grade. On the other hand, at the time of 
engine starting, the operating time (cranking time of an engine) of a starter is required, and the standup of a power generation 
voltage becomes late. Predetermined time is set to 100 - 200ms, if time until it starts a predetermined voltage value to 
0.5-1 0V, then whether it starts to a predetermined voltage value by predetermined time for example, and a predetermined 
voltage value is less than predetermined time, it is alike in how and, therefore, the standup of a power generation voltage can 
be judged quickly and certainly. 

[002 1 ] In invention described in the claim 4, a predetermined voltage value is set up more highly than the power generation 
voltage at the time of the cranking of an engine. If it does in this way, when it drives by the starter and the engine is carrying 
out the cranking, with the power generation voltage by the residual magnetic induction of a generator, or the magnetic flux by 
the exciting current, it can judge with under engine rotation accidentally, and the situation of reducing the amount of power 
generation suppression can be avoided. Moreover, a predetermined voltage value is set up lower than the power generation 
voltage at the time of an idling of an engine. If it does in this way, it can judge with the time of engine starting at the time of 
engine rotation, and the situation where the amount of power generation suppression is not reduced can be avoided. 
[0022] In invention described in the claim 5, power generation by the generator can be performed by the capacity. After IG 
voltage impression, invention described in the claim 6 turns on a charge warning lamp, when a power generation voltage 
becomes under a power generation detection threshold voltage. Furthermore, the above-mentioned power generation detection 
threshold voltage is set as a parvus value until a predetermined power generation detection time (it is generally the time when 
it is longer than 150msecs and the desirable time (generally lOOmsecs) when it is required for the standup of the power 
generation voltage under engine rotation) is completed from IG voltage impression, and after a power generation 
detection-time end sets the aforementioned power generation detection threshold voltage as a large value. 
[0023] Like [ in case IG voltage is impressed at the time of engine rotation ], if it does in this way, when a power generation 
voltage starts for a short time after IG voltage impression, a power generation detection threshold voltage can detect the 
standup of a power generation voltage quickly by the parvus's, and can switch off quickly a charge warning lamp offensive to 
the eye. Furthermore, since a power generation voltage is lower than this high power generation detection threshold voltage 
when power generation is made not by the exciting current but by the residual magnetic induction (at for example, the time of 
a rotor-coil open circuit), since a power generation detection threshold voltage is made high, after a power generation voltage 
standup detection can detect it certainly and quickly, and can turn on and carry out the alarm of the charge warning lamp. 
[0024] In addition, if the above-mentioned power generation detection time can be made equal to the predetermined time of 
invention described in the above-mentioned claim 2, it can make the predetermined voltage value of invention described in 
the above-mentioned claim 3 a power generation detection threshold voltage and it is carried out in this way, it can realize 
large simplification of circuit arrangement, and communalization. Moreover, if a switch means is made to adjust excitation 
like invention described in the claim 7, since power generation inhibitory control based on the rate of a conduction can be 
performed, formation of a control circuit becomes easy. 
[0025] 
[Example] 

(Example 1) One example of this invention is hereafter explained with reference to drawing 1 . First, main components are 
explained. 1 is the output current control unit (regulator) of the generator for vehicles (three-phase-alternating-current 
generator which has the three-phase-full- wave-rectification machine 70 for power generation voltage commutation) of an 
engine (not shown) drive, and is intermittent with a switch 34 in the energizing voltage impressed to the rotor coil (exiting 
coil) 6 of a generator 2 so that output voltage (charge voltage to a battery 3) of the generator for vehicles 2 which charges the 
battery (battery) for vehicles 3 may be made into the predetermined voltage Vr. Electric power is supplied to the regulator 1 
considering IG voltage which passed the ignition switch 4 as supply voltage, it intercepts a switch 34 at the time of opening of 
the ignition switch 4, and stops power generation of a generator 2. Moreover, although the ignition switch 4 has closed, when 
the power generation voltage of a generator 2 is below predetermined level or 0 (i.e., when rectification value (power 
generation voltage said by this invention) pinch-off- voltage' of 1 phase- voltage pinch off voltage of the stator coil 7 of a 
generator 2 is below the predetermined value Vrp in this example), Tr35 is made to conduct, and the charge warning lamp 5 is 
made to turn on. 

[0026] 14 is a capacitor charged by throwing in the ignition switch 4. 15 is a comparator for intercepting predetermined time 
(the 1st setup time, about 150ms) after the ignition switch 4 is thrown in until the voltage of a capacitor 14 rises to a 
predetermined value, and the transistor (henceforth Tr) 16. 

[0027] 19 is the 2nd capacitor charged by the current which flows resistance 20 by intercepting Tr21, when rectification value 
pinch-off- voltage' of 1 phase- voltage pinch off voltage of a stator coil exceeds a voltage Vrp. CR time constant for which it 
depends on the resistance of resistance 17 and 20 and the capacity of a capacitor 19 so that the charging time for about 10 
seconds (the 2nd setup time) may be built over the charge voltage Vc of a capacitor 19 rising to the predetermined voltage Vr 
when Trl6 has conducted is set up. On the other hand, the above-mentioned time constant is set that the charging time for 
about 50ms (the 3rd setup time) is built over the charge voltage Vc rising to the predetermined voltage Vr when Trl6 is 
intercepting. 
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[0028] 22 is a comparator which compares rectification value (power generation voltage) pinch-off-voltage* with the 
predetermined voltage Vrp. A voltage Vrp is a threshold voltage given to the comparator 22 for a power generation detection, 
and is the voltage value which pressured supply voltage Vcc partially by resistance 51 and 52. A comparator 22 considers as a 
power generation detection, when power generation voltage pinch-off-voltage' exceeds a voltage Vrp, and it makes Tr 21 and 
35 turn off. Diode 24, the capacitor 23, and the resistance 25 are rectifier circuits which rectify 1 phase-voltage pinch off 
voltage. 

[0029] 29 is an oscillator circuit which outputs the rectangular-pulse signal of constant duty, and the proportion (ON duty 
ratio) of Hi level is set up to about 10%. The resistance which does not attach the sign in a drawing is base-current limit 
resistance of a transistor. Next, an operation of this regulator 1 is explained, explaining other components, 
(at the time of engine starting) Since power generation of a generator 2 is stopped, the output of a comparator (it is also called 
a comparator) 22 serves as Hi, makes Tr35 conduct, and makes the charge lamp 5 turn on, if the ignition switch 4 is thrown in 
in the engine shutdown status. 

[0030] Moreover, in order to also conduct Tr21, the charge voltage Vc serves as Lo, + input of a comparator 30 becomes 
lower than the - input Vr, i.e., a predetermined voltage, and a comparator 30 outputs Lo to OR circuit 31. Thereby, the output 
of OR circuit 3 1 becomes equal to the pulse shape outputted from an oscillator circuit 29. When [ this ] the generator 2 has 
not generated electricity, 28 is a comparator which compares partial pressure Va and the predetermined voltage Vr of battery 
voltage, a comparator 28 outputs Hi to AND circuit 32, AND circuit 32 impresses the above-mentioned pulse shape outputted 
from an oscillator circuit 29 to the base of Tr(switch) 34, and Tr34 is conducted synchronizing with the above-mentioned 
pulse shape, and impresses energizing voltage to a rotor coil 6 intermittently. That is, if the ignition switch 4 is thrown in in 
the engine shutdown status, energizing voltage will be impressed to a rotor coil 6 at the rate of a conduction which 
synchronizes with the above-mentioned pulse shape. 

[003 1] Next, after an injection of the ignition switch 4, it goes up in time for about 1ms, the voltage of the node of resistance 
43 and the reference diode 12 serves as fixed level according to it, Trl 1 conducts the supply voltage Vcc of this regulator 1, 
and a capacitor 14 is charged through resistance 13. A comparator 15 compares with charge voltage Vc' of a comparator 14 
the partial pressure of the supply voltage Vcc which the partial pressure circuit which consists of resistance 41 and 42 outputs, 
and if charge voltage Vc' is set to Hi, it makes Trl 6 turn on. Here, after an injection of the ignition switch 4, the output of a 
comparator 15 is reversed to Hi in about 150ms, and the capacity of the resistance 41, 42, and 13 and the capacitor 14 is set 
up so that Trl 6 may be conducted. 

[0032] Furthermore, the meaning which Trl 6 is delayed for about 150ms, and turns on from an injection of the ignition 
switch 4 is explained below. That is, since the cranking time of the engine by the starter though an engine is started 
simultaneously with an injection of the ignition switch 4 at the time of engine starting is generally 200ms or more, Trl 6 is 
continuity, before it detects power generation of a generator 2 and the output of a comparator 22 serves as Lo. 
[0033] Therefore, since Trl 6 turns on before a transistor 21 turns off, if power generation voltage pinch-off- voltage' exceeds 
a voltage Vrp and carries out a power generation detection by the comparator 22 at the time of engine starting, about 10s is 
needed after [ of a transistor 21 ] off a capacitor 19 being charged only by resistance 20 and charging to a reference voltage 
Vr. In this charging time, it is set to Lo and the above-mentioned pulse shape is impressed to Tr34, it becomes the mean 
energizing voltage of a rotor coil 6 is the same with ON duty ratio of the above-mentioned pulse shape, and fixed [ energizing 
voltage ] 10%, power generation of a generator 2 is suppressed, and, as for the output of a comparator 30, too much torque is 
not applied to the engine immediately after starting. 

[0034] On the other hand, after an injection of the ignition switch 4, if 10s or more passes, the charge voltage Vc of a 
capacitor 19 will become more than predetermined voltage Vr by resistance 20, the output of a comparator 30 will take Hi, 
and a rotor coil 6 will be controlled by output voltage of a comparator 28. That is, a comparator 28 compares the 
predetermined voltage Vr with the partial pressure Va of battery voltage, and it is controlled so that a switch 34 is opened and 
closed by the comparison output and the partial pressure Va of battery voltage turns into the predetermined voltage Vr by it. 
[0035] In addition, the predetermined voltage Vr is partial pressure of target battery voltage, and is partial pressure of supply 
voltage Vcc. If resistance 43 is disregarded, supply voltage Vcc is the output voltage of the voltage stabilizer which consists 
of a series-connection circuit of resistance 1 0, the voltage between base emitters of a transistor 1 1 , and the reference diode 1 2, 
is not concerned with change of IG voltage, but is stabilized. 

(Outgoing inspection) Next, the outgoing-inspection work at the time of product shipment of a generator 2 is explained. 
[0036] If the ignition switch 4 is thrown in where the rotational frequency of a generator 2 is made into a nominal speed 
(5000rpm), the energizing voltage which synchronized with the pulse shape from an oscillator circuit 29 will be impressed to 
a rotor coil 6 like the time of engine starting which gave [ above-mentioned ] explanation. Generally, if there is time about [ of 
a rotor coil 6 ] a time constant (phase lag of a **** current, about 150ms), 1 phase- voltage pinch off voltage of a generator 2 
will become more than the voltage of a battery 3. Power generation is detectable after an injection of the ignition switch 4 by 
choosing suitably the predetermined value (power generation detection threshold) Vrp within 100ms. 
[0037] In addition, at this power generation detection time, by hardly charging, since charge voltage Vc' is below Vr, a 
capacitor 14 Trl 6 is intercepting and the charging time of a capacitor 19 is set to 50ms by addition of the charging current 
from resistance 17. Consequently, the output of a comparator 30 serves as Hi after an injection of the ignition switch 4 within 
150ms. Excitation becomes possible with 100% of ON duty ratio about a rotor coil 6 (when the partial pressure Va of battery 
voltage is lower than the predetermined voltage Vr), and a check of the maximum output of a generator 2 is attained for a 
short time. 
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[0038] (at the time of engine rotation) Next, the operation at the time of engine rotation is explained. When switching on 
again during rotation of an engine and the generator 2, using the ignition switch 4 as ******, Or when IG voltage impressed 
to a regulator 1 by a certain cause falls sharply temporarily and a regulator 1 judges subsequent IG power surge to be an 
injection of the ignition switch 4 (when performing the operation as the time of an injection of the ignition switch 4 with the 
same regulator 1), Since it is an injection of the ignition switch 4 under rotation of an engine and the generator 2, the same 
control action as the time of the outgoing inspection substantially described above is performed. 

[0039] That is, the output of a comparator 30 serves as Hi after an injection of the ignition switch 4 within 150ms, and the rate 
limit of a conduction of a switch 34 can be canceled at an early stage. 

(Example 2) The 2nd example is explained with reference to drawing 2 which shows the important section of a regulator 1 . 
Drawing 3 is the timing chart of the regulator 1 of drawing 2 . 

[0040] The focus of this example is listed. This example makes the capacitor integration formula of an example 1 a counter 
formula. That is, in this example, the capacitor 19 which defines the rate time limit of a conduction of the power generation 
detection point in time by the comparator 22 to the excitation (cancel of the rate limit of conduction) time of the rotor coil 6 in 
100% (at the time of a battery voltage fall) is changed into the n step binary counter 108. 

[0041] Moreover, the capacitor 14 which sets the predetermined time (the 1st hour) from IG voltage impression in an example 
1 is changed into the hold circuit 104 set by the trigger pulse TGP generated at the time of IG voltage impression. A hold 
circuit 104 is reset by the trigger pulse CK2 generated after time delay (150msec) progress predetermined [ after IG voltage 
impression]. 

[0042] Furthermore, after predetermined one carries out [ aforementioned ] time delay (1st hour) progress from IG voltage 
impression time, power generation detection threshold is changed into big predetermined value Vrph from the predetermined 
value Vrp by setting the output of NOT circuit 105 to Hi. in addition ~ predetermined - a value ~ Vrp — a switch -- 34 ~ 
intercepting — **** — a case ~ a rotor coil ~ six — a residual magnetic induction — generating — a stator « seven » one ~ 
phase voltage - pinch off voltage ~ a rectification - a value -- pinch off voltage ' - small - setting up ~ having — **** — 
predetermined -- a value ~ Vrph - the above — a residual magnetic induction — generating - a stator ~ seven -- one -- phase 
voltage — pinch off voltage - a rectification a value - pinch off voltage — ' ~ being big ~ 

[0043] Supply voltage Vcc will be determined by the voltage stabilizer by reference diode 101, the voltage between base 
emitters of a transistor 102, and the resistance 10 if resistance 120 is disregarded. A capacitor 100 is for carrying out supply 
voltage Vcc few time-delay totals, and forming the initial trigger pulse TGP of a counter 108 or the hold circuit 104 from IG 
voltage. 

[0044] Hereafter, other configurations and operations are explained. 

(at the time of IG voltage impression) If IG voltage is impressed to the ignition switch terminal of a regulator 1 Only a short 
time (refer to drawing 3 ) until Trl02 conducts by the retardation by the above-mentioned capacitor 100 etc. is charged by 
resistance 121, and a joint CKO serves as Hi. The initial trigger pulse TGP is inputted into set terminal S of a hold circuit 
104, and the Q output is set to Hi, and it is inputted into the reset terminal R2 of a counter 108, and the counted value of a 
counter 108 is 2n. It is reset by the value. If Q output of a hold circuit 104 serves as Hi, the output of NOT circuit 105 will 
serve as Lo, the voltage of line L will serve as the low predetermined value Vrp (here 2 V), and the power generation 
detection threshold voltage of a comparator 22 will serve as this low Vrp. 

[0045] Moreover, although the pulse CK2 from the clock circuit 1 10 is periodically inputted into reset terminal R of a hold 
circuit 104, as shown in drawing 3 , let this pulse CK2 be a long period (150msec). Therefore, AND circuit 107 outputs Lo 
and a reset signal Hi is not inputted into the reset terminal Rl of a counter 108 after IG voltage inputs until predetermined 
time (1st hour) 150msec passes. 

[0046] The engine is rotating, (when the rate of rise of a power generation voltage is quick at the time of engine rotation) If 
rectification value pinch-off- voltage' starts within the predetermined time after IG voltage impression (term when 150ms 104, 
i.e., a hold circuit, is set here) The output of a comparator 22 serves as Lo, while the charge warning lamp 5 is switched off, 
the output of NOT circuit 1 13 serves as Hi, and a counter 108 raises a count from the counted value of 2n to the timing of the 
pulse CK1 outputted from the clock generation circuit 111. Naturally at this time, the output of NOT circuit 109 serves as Hi. 
[0047] The counted value of a counter 1 08 carries out a count rise by the pulse CK1 of the clock generation circuit 111, and it 
is 20. When it becomes, Q output of a counter 108 serves as Hi, the output of NOT circuit 109 serves as Lo, a count rise is 
stopped, using the output of AND circuit 1 12 as Lo, and counted value is 20. It becomes keeping. Simultaneously, the output 
of OR circuit 31 serves as Hi, and enables excitation of a rotor coil 6 with 100% of ON duty ratio. Furthermore, the output of 
NOT circuit 106 serves as Lo, and even if 150msecs pass by this and a pulse CK2 inputs into AND circuit 107, Hi is made 
not to be inputted into the reset terminal Rl. 

[0048] That is, the rapid standup of rectification value pinch-off- voltage' is detected in this case, the rate limit of a conduction 
of a switch 34 is canceled after 150msecs, and quick battery powerful charge is realized. In addition, as shown in drawing 3 , 
the pulse CK2 from the clock circuit 1 10 inputs into reset terminal R of a hold circuit 104, Q output of a hold circuit 104 
serves as Lo, NOT circuit 105 outputs Hi, the voltage of line L serves as high predetermined value Vrph (here 10 V), and the 
voltage detection threshold (+ input edge voltage) of a comparator 22 is set up highly 150ms after IG voltage impression. 
[0049] In rotation of an engine, if it does in this way, while the standup of a power generation voltage is quickly detectable 
immediately after IG voltage impression (after 150msec) with few [ a power generation voltage ] standups, since a threshold 
voltage increases, even if the power generation voltage has arisen by the residual magnetization by the open circuit of a rotor 
coil 6 etc., a comparator 22 outputs a power generation halt (Hi), and can turn on the charge lamp 5 certainly. 


http ://www4. i pell j po .go.jp/cgi-bin/tran_web_cg 


(when the rate of rise of a power generation voltage is slow at the time of engine starting) The case where a detection (that is, 
that a comparator 22 is set to Lo) of the standup of power generation becomes after IG voltage impression and 150ms or more 
progress is explained. 

[0050] Since the pulse CK2 from the clock circuit 1 10 is inputted into AND circuit 107 as shown in drawing 3 , and NOT 
circuit 106 and the hold circuit 104 are outputting Hi 150ms after IG voltage impression at this time, without a comparator 22 
detecting the standup of rectification value pinch-off- voltage', the counted value of a counter 108 is 21. It is reset. 
[005 1] Moreover, a pulse CK2 is inputted into reset terminal R of a hold circuit 104, and resets Q output of a hold circuit 104 
to Lo. Thereby, NOT circuit 105 is set to Hi and the threshold of a comparator 22 increases to predetermined value Vrph. 
Then, if rectification value (power generation voltage) pinch-off-voltage 1 goes up by engine starting and it becomes more than 
predetermined value Vrph A comparator 22 serves as Lo (detecting power generation), and a counter 108 carries out a count 
rise to the timing of a pulse CK1. 21 A long count rise of a time is performed from a value (2n-l), and it is 20. It becomes a 
value and is 20. After becoming, AND circuit 1 12 outputs Lo, a count rise of a counter 108 is completed and Hi voltage is 
outputted to OR circuit 3 1 and NOT circuit 106. In addition, S priority FF is used for 104 here, and the one-shot multivibrator 
is used for 110. 

[0052] Therefore, the rate of a conduction of a switch 34 can be restricted with ON duty ratio of an oscillator circuit 29 until 
the time when it is twice (2n-l) many as the period (Tl) of a pulse CK.1 passes in this case. Therefore, the charge warning 
lamp 5 is turned on until a comparator 22 detects power generation in this case. 

[0053] Hereafter, a lighting control of the charge warning lamp 5 at the time of engine rotation is explained further. When the 
output of a hold circuit 104 is set to Hi in predetermined time (150ms) from the time of IG voltage impression The output of 
NOT circuit 105 serves as Lo, and NOT circuit 105 absorbs a current from line L through resistance 123, and makes the 
voltage of line L the low predetermined value Vrp. By this the power generation detection threshold of a comparator 22 by 
making it the low predetermined value Vrp When IG voltage is impressed during rotation of a generator 2, the charge warning 
lamp 5 is made not to turn on only slight time (less than 100ms) until power generation of a generator 2 starts to this low 
predetermined value Vrp. 

[0054] On the other hand, after a power generation standup (less than 100ms), since the threshold voltage of a comparator 22 
serves as high predetermined value Vrph, supposing it has generated electricity not by the exciting current but by the residual 
magnetization, power generation voltage pinch-off- voltage* is small, and since a comparator 22 serves as Hi, after the lst-hour 
(150ms) progress which becomes settled by the clock circuit 1 10 can detect it, and can turn on the charge warning lamp 5. 
[0055] In addition, although constituted from a hardware electronic circuitry, it can also constitute from an above-mentioned 
example using other hardware electronic circuitries and microcomputer circuits which have the same function. 28 constitutes 
the important section of a power-generation voltage-adjustment means, incidentally 29 constitutes the important section of the 
rate limit means of a conduction in an example 1, and 22 is a part of rate limit suppression means of a conduction, the fraction 
which detects whether the standup of the power-generation voltage after IG voltage impression is quick, and 21 are a part of 
rate limit suppression meanses of a conduction, and when a standup is quick, they are the fraction which suppresses the rate 
limit of a conduction by the rate limit means of a conduction. 

[0056] Moreover, in an example 2, 22 constitutes the important section of a power generation detection means, and the hold 
circuit 104 and NOT circuit 105 constitute the important section of a threshold change means. 


[Translation done.] 
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EFFECT OF THE INVENTION 


[An operation and an effect of the invention] A power generation voltage adjustment means performs excitation based on 
battery voltage after impression of IG voltage. A power generation limit means restricts the amount of excitation at the time of 
a power generation voltage standup, suppresses power generation, thereby, mitigates the engine load under engine starting 
(henceforth the time of engine starting), and improves, the standup property, i.e., starting characteristic, of an engine speed. If 
it does in this way, the engine starting characteristic at the time of chill will be improved especially notably. 
[0018] Furthermore, in this invention, the rate of rise of the power generation voltage after IG voltage impression is detected, 
when a standup is quick, it is at the engine rotation time, and it judges with it being possible to reduce the amount of power 
generation suppression (mitigation of an engine load), and the subsequent amount of suppression is reduced. On the other 
hand, when a standup is late, it is at the engine starting time, and it judges with it being necessary to make the engine starting 
characteristic good, and a reduction of the amount of suppression is not performed. 

[0019] The following effects will be done so if it does in this way. First, since enhancement in an engine startability can be 
realized and the good amount of power generation can be secured at the time of engine rotation, the shortage of battery charge 
can be suppressed, a fall of the endurance of a battery can be suppressed, and a fall of battery terminal voltage can be 
suppressed. Moreover, since the amount of suppression is reduced and the standup of a power generation voltage becomes 
quick when cutoff of IG voltage and re-impression are performed to a regulator during rotation of a generator and it inspects 
the output state of a generator, check time can also be shortened. 

[0020] In invention described in the claim 2, based on the power generation voltage after predetermined time progress, it 
stands at the IG voltage impression time to a power generation voltage adjustment means, a top detects a speed, and invention 
described in the claim 3 detects the rate of rise based on the time of **** when a power generation voltage starts to a 
predetermined value. Such a detection formula is trustworthy and has the advantage which is easy to constitute a circuit. 
Usually, if IG voltage is impressed to a regulator during generator rotation (under engine rotation), a power generation 
voltage will be the time of about 150 or less msecs, and will start to a battery voltage grade. On the other hand, at the time of 
engine starting, the operating time (cranking time of an engine) of a starter is required, and the standup of a power generation 
voltage becomes late. Predetermined time is set to 100 - 200ms, if time until it starts a predetermined voltage value to 
0.5-10V, then whether it starts to a predetermined voltage value by predetermined time for example, and a predetermined 
voltage value is less than predetermined time, it is alike in how and, therefore, the standup of a power generation voltage can 
be judged quickly and certainly. 

[0021] In invention described in the claim 4, a predetermined voltage value is set up more highly than the power generation 
voltage at the time of the cranking of an engine. If it does in this way, when it drives by the starter and the engine is carrying 
out the cranking, with the power generation voltage by the residual magnetic induction of a generator, or the magnetic flux by 
the exciting current, it can judge with under engine rotation accidentally, and the situation of reducing the amount of power 
generation suppression can be avoided. Moreover, a predetermined voltage value is set up lower than the power generation 
voltage at the time of an idling of an engine. If it does in this way, it can judge with the time of engine starting at the time of 
engine rotation, and the situation where the amount of power generation suppression is not reduced can be avoided. 
[0022] In invention described in the claim 5, power generation by the generator can be performed by the capacity. After IG 
voltage impression, invention described in the claim 6 turns on a charge warning lamp, when a power generation voltage 
becomes under a power generation detection threshold voltage. Furthermore, the above-mentioned power generation detection 
threshold voltage is set as a parvus value until a predetermined power generation detection time (it is generally the time when 
it is longer than 150msecs and the desirable time (generally lOOmsecs) when it is required for the standup of the power 
generation voltage under engine rotation) is completed from IG voltage impression, and after a power generation 
detection-time end sets the aforementioned power generation detection threshold voltage as a large value. 
[0023] Like [ in case IG voltage is impressed at the time of engine rotation ], if it does in this way, when a power generation 
voltage starts for a short time after IG voltage impression, a power generation detection threshold voltage can detect the 
standup of a power generation voltage quickly by the parvus's, and can switch off quickly a charge warning lamp offensive to 
the eye. Furthermore, since a power generation voltage is lower than this high power generation detection threshold voltage 
when power generation is made not by the exciting current but by the residual magnetic induction (at for example, the time of 
a rotor-coil open circuit), since a power generation detection threshold voltage is made high, after a power generation voltage 
standup detection can detect it certainly and quickly, and can turn on and carry out the alarm of the charge warning lamp. 
[0024] In addition, if the above-mentioned power generation detection time can be made equal to the predetermined time of 
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invention described in the above-mentioned claim 2, it can make the predetermined voltage value of invention described in 
the above-mentioned claim 3 a power generation detection threshold voltage and it is carried out in this way, it can realize 
large simplification of circuit arrangement, and communalization. Moreover, if a switch means is made to adjust excitation 
like invention described in the claim 7, since power generation inhibitory control based on the rate of a conduction can be 
performed, formation of a control circuit becomes easy. 
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MEANS 


[The means for solving a technical problem] From the battery charged with the generator for vehicles driven with an engine, 
while IG voltage is impressed as supply voltage through an ignition switch, invention described in the claim 1 A power 
generation voltage adjustment means to adjust the excitation status of the aforementioned generator for vehicles based on the 
thermodynamic function about the terminal voltage of the aforementioned battery, In the output current control unit of the 
generator for vehicles equipped with a power generation limit means to restrict the amount of excitation of the aforementioned 
generator for vehicles at the time of the power generation voltage standup of the aforementioned generator for vehicles, and to 
suppress power generation It is characterized by having an amount adjustment means of suppression to detect the speed at 
which the aforementioned power generation voltage starts, and to change the amount of suppression of the aforementioned 
power generation according to the detected rate of rise after IG voltage impressing [ aforementioned ] to the aforementioned 
power generation voltage adjustment means. 

[0OO9] In what described invention described in the claim 2 in the claim 1, the aforementioned amount adjustment means of 
suppression is characterized by detecting the aforementioned rate of rise from the aforementioned IG voltage impression point 
in time based on the aforementioned power generation voltage after predetermined time progress. It is characterized by 
invention described in the claim 3 detecting the rate of rise based on time until it sets to what was described in the claim 1 and 
it reaches a value predetermined [ means / amount adjustment / aforementioned / of suppression ] in IG voltage impression 
point in time to a power generation voltage. 

[0010] Invention described in the claim 4 has the aforementioned predetermined value higher than the power generation 
voltage at the time of a cranking in what was described in the claim 1 , and it is characterized by being set up lower than the 
power generation voltage at the time of an idle. In what described invention described in the claim 5 in the claim 1, the 
aforementioned amount adjustment means of suppression is characterized by canceling a limit of power generation by the 
power generation limit means. 

[001 1] A power generation detection means to turn on a charge warning lamp in what described invention described in the 
claim 6 in the claim 1 when the aforementioned power generation voltage becomes under a power generation detection 
threshold voltage after IG voltage impression, The aforementioned power generation detection threshold voltage is set as a 
parvus value until predetermined carries out power generation detection-time progress from IG voltage impression, and after 
the aforementioned power generation detection-time progress is characterized by having a threshold change means to set the 
aforementioned power generation detection threshold voltage as a large value. 

[0012] Invention described in the claim 7 is characterized by corresponding to the rate of a conduction of a switch means by 
which the excitation status of a generator is intermittent in the exciting current of a generator in what was described in the 
claim 1 . Hereafter, the vocabulary relevant to this invention is explained. The terminal voltage of a battery is sufficient as the 
thermodynamic function (only henceforth battery voltage) about the terminal voltage of a battery, and the thermodynamic 
function interlocked with it is sufficient as it. 

[0013] The rectification voltage besides the output terminal voltage of a generator is sufficient as a power generation voltage, 
or the terminal voltage of the battery with which this rectification voltage is impressed is sufficient as it. In what is 
intermittent in an exciting current with a switch means, suppression of power generation means restricting the rate of a 
conduction to a parvus value rather than the rate of a conduction outputted to a switch, in order to obtain the amount of power 
generation to which it is less than at least 100% of a value, and a power generation voltage adjustment means should make the 
rate of a conduction of a switch means output based on the thermodynamic function about battery terminal voltage. 
[0014] When a detection of the rate of rise of a power generation voltage impresses IG voltage to a regulator, time until a 
power generation voltage reaches a predetermined value from the time (the time of impressing IG voltage to a regulator is 
sufficient) of having a fixed relation can distinguish by the comparator etc. whether it is below predetermined time, and also 
the augend within the predetermined time of a power generation voltage may distinguish with a comparator etc. whether it is 
beyond a predetermined value. Furthermore, since it depends greatly at the cranking time of a starter, the rate of rise of a 
power generation voltage can also detect the rate of rise of a power generation voltage by distinguishing whether the 
parameter relevant to the cranking time of a starter exceeds predetermined level. For example, since battery voltage or IG 
voltage falls, it can distinguish whether the rate of rise of a power generation voltage is quick or late by time until battery 
voltage or IG voltage becomes below predetermined level and exceeds predetermined level after that, namely, the inside of 
the cranking of a starter can distinguish the time of engine starting and engine rotation. 

[0015] At the time of the cranking of an engine, the time of the status which the engine is driving by the starter is said. It is 
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defined as adjustment of the amount of suppression as a thing including both of halt of relief of the amount of suppression, 
and suppression. Moreover, the amount of suppression may be suppression time. In one mode, if the rate of rise of a power 
generation voltage is comparatively slow, the amount of suppression will be reduced, and as long as it is comparatively quick, 
you may increase the amount of suppression. 

[0016] IG voltage says the voltage impressed to the output current control unit of the generator for vehicles from a battery 
through an ignition switch. Impression of IG voltage includes the case where it becomes more than predetermined level again, 
after IG voltage falls below to predetermined level. 


[Translation done.] 
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<*wnrc±#u -entjctT^a:4 3fc^«£E^^- 

— K 1 2 t<r>mmsmBW—'£\''<J\>t%:*) „ Trl 

i l . 3 yfyf 1 4 a*gtn: 1 3 *m 40 

ifciR^l 5te. ffifiW L 4 2#>£3rl>£ffi5|i® 

^'ajA-ri.«jgmffiv c c . 3 w^-- * 1 a 

<7)3E««ffiVc' fc£Jt#U IllffiVc' tfHit 
^tltiTr 1 6 iCITIi* ffitrM 1 . 4 

2, 1 3&Xfa y "f>-*ri4<rmmi. Jf—vSsay 
vi-4co&Am. ifrl 5 Omst'Jtl^l 5<7>ltijj 
#H i fcRJKU T r 1 6 ZmW?& J: 5 fcl&gLTU 
4. 

[0 0 3 2]®=. Trl6*M/->yy3yx-f'»f 
4<7)«A*^. I^Jl 5 0msa®L-C^y^*Slc5-iSl 50 
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8 

Tt=awwt. -rs.*^. ^y^ymmmzis^x^^ 
^fctTfc. x?— 9\z.Z.hx.vi'y<7)9*7'y*yy 

mm*. ~m}i^2ooms}3±.x-$>^ $mm2<o 

9m*®lHL. 2(0^^1, oh^^Wlz^ T 

[0033] ftoT. XV^>MI»fc{i. 5&i:mEEv 

p' &n&vrp&nix!tm$s2 2i,z£*)%i'mkiii-t 

itii£Y*3>i?X9 2 1 a^^SmitCT r 1 Gtfi^yir 

&cox\ N5y^^2 lco^-ymzay^y^-i 9ii 

mttoOV!?*— r<fJtfciait< 10%—^f:^i9. 16 
[00 34]— ^r. >f/-7>'3yX>f7f4ffDgA 

f« io sSkiWkiitft*. mH2 o let o 3Vf>t 

1 9O5lWmEVc*J0f^mEVrjyj;fc^^T. OM 
^3 0c7){ti^Hifc'). n-^3>f;l.6{iJt»2 8 

V «EE^ffiV a*>-Bf^BEV rmi^ (zS! mzti 
h. 

[0035] B»f««EVrtt@&<yxy«EEcO 
ftKXfo-oX. WMWEVc c(7>#)±X'$>$>„ 

V c c imM4 3 2>*E«-ttL{f s ra; 1 0 1 b 9 

? 1 1 <ry<~* -iS 7 ^ra«E ^XS.VA P 1 

(mfft«E) at. ^m«2coi? n c &m#B?fcoaiit«fp 

[ 0 0 3 6 ] HWS2 «@s|Em?:^IlI^ ( 5 0 0 0 
r P m ) fc tfcHMrC'f ~; is a VX>f •/ &SA 

(ffl««Ec7)flr|aigft. *«ll 5 0ms ) iK«»fflU% 
fOf . ffittS 2 O-fflffiV P i±y n' -y -r >J 3 WSffiJjLb 

^ktiO-f^-y5>a>'X^V^4c7)S:A^ 10 

o m stmizzmzmftx-z h . 

[00 37]^rfc. dc9f&m&ffil%&tH ayfVt 

1 4{±{ji: ^^:3tm^5^lT^3^>•r*««ffiv c ■ #v r 

JilTT'&SCDT\ Tr 1 6l«BrLT*iD. ffiStl 7*» 
^^mmsK^Oi&JDfc J: *) 3 >^>"9- 1 9 (DjSWffiHi 

cOSAft 15 0ms &rt(=ftM!& 3 0 cOtBAtiH i b * 


9 

9. n-7a4)U6$:l 0 0%«ONfi-f -fit <A 

[oo38] (jL>¥>mmm 

<m<F> I G«£Eii#Sr-f ^--y>-H VX-f -yf-4«SA 
i:MSrf£Ji& ( >fa 1 *H ^--y >- a y^-f 

2 ommfrcnA ^A<mxx- 

[0039]t%*>^ ^/-7ya^>f-yf4«ft 
A&. 15 0ms J^rttCjtK^3 0 ^ffi^^H i b & 
•3. X>f yf-34«^l*©JIS^«!tflSl^rS«Ii:*»' 

(«60lJ2 ) lg2SIJfe0J£l^ A V-? l^SSP^^-T 

m2*m$\,xmm-&* H3iiH2oMf.*>-*i 
[0040] ^mrnmmL^k¥\m-^, . £f>§gi«H 

j;s%«^m^^4> 100% (t^y^jvs&ym) 

[ 0 0 4 1 ] 1 fcfefcvc I G«EEEMn*»^> 

(Stll&ffl) ^S^3>"r>^-14&. I 

ft£*-^KIB|J&l0 4{;:^|gL-O'>3. *-;H<HI8& 

i o 4 1±. i Gm&mmnmfe<nwMm ( 1 5 o m 

sec) giSf^fc5l*-rS h 'JWXCK2fcJ:- ) T 
[ 0 0 4 2 ] Mfc. I G«EEEpjp^*^lriBEIf^a 

(muss) Sisujtf^ nothiki o 5^ai 

V r P frt>£ KHz&ftmjmV r P h 

fcti, Bf^ttVr p{iX>f >yf-3 4^oIWfLTV^^ 

7<7)imw£Vp<7)m8mvp- xf)^<m^.^nx 
tzmfcztix^z . 

[0043]tSlEVcc(i. ffifiil 20Zim?tl. 
fcDg«E?*-f F 1 0 1 k h?>¥X? 1 0 2<7)<- 
X - X 5 >y tffiSE lOttJ: S^mffilHlSSfc i 
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1 0 

0cc Zm^BUffiW&Z-ttX . D*7V9 1 0 8^ 
~;n<iaiK 1 0 4^*D»Jh U^V^XTGP 

[0044] ot, mcommsdsmftzmm-t&, 

( I G«HEPJn^f ) I GmBtfVScx. V—9 l^IGffi 
3®c J: 0 T r 1 0 2 *>'#jttS * T'«S^ ( H3# 

na> Jt'w^cKoti^Ki 2 1 (c«t o^ms^-cH i 

fc^O. %MhU#^XTGP#*-^F|IIg&l 04 
10 <7H-y N^S£A:ft2*lT-£<?5Q{fcJj#H i fc-fc-y b 
§*U ij^7V^\ 0 8cOy-fe-yh« : FR2{cA* 

£ftT. ^f^y^l 0 8<50^'>>'hM* s 2 n iOfflCU-fe 
"yh£*t&„ *— /l/KlsIS&l 04<DQai^H ifc^rS 
NOT0iSlO5»ii|MLoi;^f). 

#s2 2^«^ffiU§ V^llEfiiWffiVW r P t * 

[0O4 5] i3t, ^H0S&1 04OU-fe-yhS : F 
Rm^O>y^|5||Sl 1 0i^WWXCK2i!aiW 
20 {cA^^tiS^. :w;WCK2»iH3fc:itj:afc 

ISI(150msec)t^m„ Lt^t, 
I GmEE^A^LT^^m^Wf^ (Ml 1^) 15 0m 

sec«t^itli T^FHiH&l 0 7t±Lo^Jti 
*W108(O'J-fe7 hK^Rlfcliy-fe-yh 

fi^-H i *>*AA2^S 1 1 v 
[0046] (xy^ymtei*, fmmZniLhiJP K> 

mm&m^m-fr) x-y^ytimmLxis*). i gseep 

-^h'0S&lO4^-b'yh5^TUSWIl) fcgelffiV 
30 P ' ^iLlSfc. Jfc«e^2 2<?)a5*tiLofc^l9. ^ 

—v*7it-—yy : 7 -yr^mm^ith tthizn ot 
i lj&^ffi^jstts^^xcKicD^-f sym^ 

^ 1 0 8«)&'»'hffl2"*^^'»'b ^yT^S., 
NOTHII&l 0 9«0tB^jttS^. H i t&oT 

[0047] ?D ^MHil 1 1«A;vxcK It 
i. <0Xf7>? lOScvjrfry^m&XVyhT-yTLX 

40 NOT0S&1 0 9OttJ^*iLoi:^^T, ryh'lHlKl 
1 2eom*^LotLT^yhr-yT^ih3li:. * 
^>-HiW:2o <r)££k%:&. OREiS3 l<o 

i k%-?Xvi-?^4)V6* 1 OOJ^COON-T 

A-x^jfesuat'irtgti-s. Mt. notwi 0 6 

^HiMLot^l iflfclOl 5 0msec^Mi§ 
U^/UCK2^7y P0J»1 0 7^A^JLT*> u-fe 
>y hS^R 1 KH i ^AlfcSfr.^ & o Iftt . 
[0048] -f i«0J*^ftti. BSSttVp " £0 
AiI3r;£%-ha J 0 ^^ttS tTX-f -y ^- 3 4 <^i»3« 
50 ?rl50mse cf^tcW^LT. ^*^^«y^l>^ 


1 1 

£ft£^SLTV^ IG«JEEEpJn^l5 0ms 

WWXCK2i 5 *- A'KHIjfSl 04<7>'J-fcy hSg^R 
tAft U 1 0 4?>Q{i};Jj#L o 9 . 

N OT@ffi 10 5 #H i £ ffi^J U 5>f yLCOSffi*>*B 
WfSIVrph UiTtilOV) fc&O. Jtf8s2 

So 

[0049] IZ-ttli^ I GflffiMlfiim ( 1 

5 Om s e c&) IZimnMB&mfrtt^tf *) Izl 

(Hi ) £tf};Jjt-T. Vm\,Z^~ : J7>75*mX' 

[00501 ami 2. 2tm%mvi>' «oj3r-fc_b&*9£ 

k. 03t^-TJ: at^o>/^|SIS51 1 Ofrt>WVX 
CK2*«ryF0»l 0 7C: A* 3*1. .KOIBn 7>yh 
HIK1 0 6&tf*-^FI»I8& 1 0 4J4H i ££fcfj I/O* 

tL&o 

[00 5 1 ] ;W-XCK2{4*-/1'FIIIJ®1 04 

©y-fe«yH*fRfcA3lU #-7H*igBl 04C9Q!U 

5ttHit40. imS2 2<9LSvHtK)9r£ttVrp 

(«W1EE) Vp' #Jb»LTlWe«tVrphjaJifc& 
fit. M8&2 2{4Lok=5:>9 (fKfeDtttit) . 

1 0 8{i^;WXCK l<?5*>f ^ym^^hT"/ 
T£L. 2 1 <9fij&»& (2 n -1 ) Holv^^ybr 
■y7^T2« <7)fflk#9. 2« {=5r-^^«. TV 
K0S&1 1 2#Lo£{fcfjL. ^^^lOScOA^y 
b77Tj5«7L, *T|Hlg&31$.tfNOT[I!g&l 06 
fcH imE^tfcfjSixS. Srii. <r£T't41 0 4KSffi 

[0052] m-yXZffym^Zii^ ^;WCK1<0ISB 

( ti ) co ( 2™ — i ) fgcoitm&^-rs ^-m. x 

^ >yf-34iDS;jl*^^illIS52 9C0ON7 i j.— r-fJfc 
TMRTt&o LfctfoT. tttg&2 2 
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1 2 

[0053] CTF. x^^>@«Sof-lr— 

JEEffljM5d>&ffi£F?iai ( 1 5 0 m s ) |*K 
;PHEU»1 0 4<5D{f}** J H i fcr-fey b£;frtU5*&& 
{4. NOTIUKI 0 SiOaj^'Lot^^T. NOTISI 

MSI 05 1 2 3 £ii frc 9 >f yL.fr&IStttWNl 
LT54VLa*EE*fikWl£ttVrpfcU Civlcj: 
9«3I»2 2«>»^lHL*V*ttHSVVWe«Vr pfc: 

io -t&ztx\ $mm 2 comm^iz i giej er»u us* 

iti-fcffeWI 2 «D3M**£<DttViBfjeBV r P fcjfciS £ 
T(7)fii*«&^ (lOOmsJaft) *fW"U&»f-Y— 
jf- y ^5 5 jWKT * J: o lz LX V . 
[0054] %«*^±J&»*0 (100m a&fi) 

«, ^n-y^BHH 1O(cJ:0^«^14BI (150 

ms ) fgif£{4. JtK^2 2<0LSVHKffiWSV«je 

<BV r P h fc SrSOT. i> UKKSrciift < aswt 

<. ifclRgg2 2j&»*H i fc£S<9T\ m^lfittf J f 

[0055] ^rt>, jtjsgtprra. ^v-Fwm 
2 2{i, ^a*®ilWP0J^<?>-girr'*)o-r. i 

[0056] %MEH2icBV)T. 2 2(4. fftttfc 
L . *-n^ K08&1 04 RVN OT 

[01] SISSM 1 HIBBTC* S . 

[02] isttN2«3KB»^rrianH > c&«. 

[03] m2<&mnmmz^?-i sy^f-^-h 

[«^cD|JiBj!] 
40 1 {4^Sffl^mfHc0tB*«»S®Jffllga ( 

9) . 2{4SWM%fl:«. 3(iA'»/fU, 4{4-^-.y 
y 3 yx-f >y^. 2 8{4Jt*Sbg§ (fgTOEBi^S) . 

2 9\±mm& mwmmtm . 2 uzhvyvx 

9. 2 2t4Jt«S. 2 1. 2 2{4^i^«fll^gi. 
1 0 4(4*-^ KEIj&. 1O5J4NOT0SS. 104. 
10 5{4L&V*ffl^E#©. 
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